For Cancers Caused by HPV, Two Vaccines Were Just the Beginning By Judy Peres

W
hen two vaccines to prevent cervical cancer reached the market several years ago, it was for once a true breakthrough and a landmark for cancer prevention research. But not, it appears, the last word.
Researchers are now working intensely on other ways to prevent infection with human papillomavirus (HPV), which causes virtually all cervical cancer and a substantial portion of several other malignancies. Clinical trials are under way, or will soon start, to test improved versions of the fi rstgeneration vaccines (Gardasil and Cervarix), second-generation vaccines that could afford broader protection at lower cost, and microbicides to be used topically to prevent infection with HPV and other sexually transmitted diseases. Stepped-up efforts are also taking place to increase use of the current vaccines. "There's stuff moving along," said John Schiller, Ph.D ., a senior investigator at the National Cancer Institute whose work led to development of the current vaccines. But experts are worried that these efforts -as exciting as they are -could be a double-edged sword. "We have to be sure we don't take away the responsibility of public health offi cials to deliver the current vaccines because they believe something better is coming along," Schiller said.
So researchers were pleased to see the U.S. Food and Drug Administration (FDA) approve Gardasil in December for the prevention of anal cancer. Although anal cancer is relatively rare (the American Cancer Society estimates that some 5,300 people in the U.S. are diagnosed each year), its incidence is increasing. And Karen Midthun, M.D., director of the FDA's center for biologics evaluation and research, called its treatment "challenging."
Merck's Gardasil is already approved for the prevention of vulvar and vaginal cancer in females and for the prevention of genital warts in both sexes, in addition to its main indication -preventing cervical cancer. The U.S. Centers for Disease Control and the Prevention (CDC) recommends routine inoculation of preteen girls with either Gardasil or GlaxoSmithKline's Cervarix. CDC's advisory committee on immunization practices is now considering extending that recommendation to boys.
Although anal cancer from HPV infection can affl ict both men and women, men who have sex with men are at greatest risk. Clinical data that Merck presented to the FDA showed that Gardasil prevented 78% of anal precancerous lesions in that population. On the basis of those results, the agency approved the vaccine for prevention of anal cancer in both men and women.
Schiller speculates that the approval for anal cancer may be enough to persuade the CDC to extend the recommendation to boys. (Currently, the agency says that girls should be vaccinated, whereas boys may be vaccinated.) "This could put it over the top," he said, partly because adding the indication will improve the cost -benefi t analyses of vaccinating both boys and girls.
Vaccines Underused
Public health experts are disappointed that only a minority of adolescent girls in the U.S. are getting immunized against HPV, even in neighborhoods where most are eligible for free vaccines.
Richard Schlegel, M.D., Ph.D ., professor and chair of the pathology department at Georgetown University Medical Center, bemoaned that in the underserved southeast wards of the District of Columbia, only 12% of girls entering sixth grade are getting the vaccine. "Here you have a very effective vaccine not being delivered because of gross misunderstanding of HPV and cervical cancer," he said. "It's pretty embarrassing that, in the nation's capital, there are places where people could be vaccinated and they aren't because they don't know anything about the disease."
Most people confuse HPV with HIV (human immunodefi ciency virus), Schlegel said, and hardly anyone knows that HPV causes cervical cancer. To fi ght that, Sherrie Wallington, Ph.D., assistant professor of oncology and the program director of the Health Disparities Initiative at Georgetown's Lombardi Comprehensive Cancer Center, has been going into libraries and community centers to hold educational sessions for parents and daughters.
Wallington said the District of Columbia in 2009 mandated that girls going into sixth grade be vaccinated against HPV unless they opt out. Although the mandate's intent was to ensure that the CDC and insurers pay for the vaccine, the requirement caused controversy and public backlash. "There was a huge knowledge gap," said Wallington. "People were scared. They couldn't make an informed decision, and they didn't know what 'opt out ' meant. They feared their kids would be turned away from school." So she developed a program of four face-to-face meetings followed by a blitz of text messaging to the girls ' cell phones -a medium familiar to teenagers of all income levels.
"If the pilot program is successful in getting people to get vaccinated," said Schlegel, "a lot more money will be going into the educational aspect of this. We got off to a bad start because the education was being done primarily by Merck, and a lot of people had questions about a confl ict of interest when a company is pushing it. The FDA and the CDC weren't enough in the forefront."
According to Allan Hildesheim, Ph.D., chief of NCI's infections and immunoepidemiology branch, just over 40% of eligible American girls now get at least one dose of the vaccine, but many of those don't complete the series of three shots which costs $360. In England and Australia, which have free, school-based immunization programs, coverage rates exceed 80%.
"If the trial is successful, it will yield a product that empowers women to protect themselves, since they can personally control how it's used," Einstein said. He added that preliminary results could be available in 2012, although fi nal results will take 3 -4 years.
The One potential pitfall of a microbicide is patient compliance. "You'd probably have to use it before every sex act," said Schiller, who is collaborating in the research. "With a vaccine, it's one and done." On the other hand, carrageenan-based products are "readily Those two strains cause about 70% of cervical cancer cases, but many other strains can cause cancer. Merck is now conducting a phase III trial of a vaccine that can protect against nine strains. A company spokeswoman said they expect to submit the results of their nonavalent vaccine trial to the FDA next year.
Microbicides
Another approach involves developing a microbicide to prevent transmission of HPV, among other sexually transmitted diseases.
A team at Albert Einstein College of Medicine in New York recently received a $4 million NCI grant to test a gel made from the seaweed derivative carrageenan. The group, headed by Mark Einstein, M.D., director of clinical research for women's health, is recruiting 200 reproductive-age women for an expanded phase II trial that should begin in late spring or summer of this year.
Carrageenan was not effective against HIV in a recent phase III trial, but it was proven safe. And laboratory tests indicate that carrageenan is about 1,000 times more effective against HPV than against HIV.
While not dismissing the research into new and improved vaccines, Hildesheim said, "We can make better use of what we already have."
The Second Generation
Schlegel has been working with a multinational group of researchers funded by the Gates Foundation to fi nd a way to make a more economical and stable vaccine that might be more readily available in developing countries. In many places that lack Pap early-detection programs, cervical cancer is the second-biggest cancer killer.
The new vaccine, which BioSidus is making in Argentina, will go into clinical trials in Brazil as soon as possible, said Schlegel. "It is intended to be both therapeutic and prophylactic. It can protect animals after they've already gotten tumors."
Like Gardasil and Cervarix, the BioSidus vaccine is made from the L1 protein of the HPV shell. But it's made in bacteria, rather than in yeast or insect cells, and it targets E7, an oncoprotein that is always expressed in HPV-induced tumors.
"We've been attaching an epitope of E7 to try to induce cellular immunity against it," Schlegel explained, "so we might be able to treat somebody who's already infected and even has cancer."
While Schlegel and others work on L1 vaccines, Richard Roden, Ph.D., is working on a vaccine using L2, the HPV shell's minor protein. Roden, a professor in the department of pathology at Johns Hopkins, said the technology has been licensed to Shantha Biotechnics, now a subsidiary of Sanofi Pasteur. The polymeric L2 vaccine that Shantha is developing could be easier and cheaper to produce and should protect against more strains of HPV. It's still in the preclinical stage, Roden said: "We're trying to fi nalize our formulation."
One weakness of the fi rst-generation vaccines is that they target only two cancercausing strains, HPV-16 and HPV-18. 
HPV Vaccines in Development
Here are some vaccines now in company pipelines. 
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